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Vou have purchased the fastest speed-up unit en the isrket, 
regardless of price. It has been tested in a ffcdel I TR5-80 
operating at 5.3 shz (three tisses faster than nomal speed). A 
little care in its installation sill insure years of trouble free 
operation. Please take a few minutes to revieu these 
instructions before beginning any mr ^- 

IHPQRTANT! If you have an B early iodel* Radio Shack expansion 
interface (serial I less than 035000 for lodel 26-1140 or serial 
# less than 008000 for iodel 26-1141 or 26-1142), you should have 
the free Radio Shack BIN plug cable installed between the 
expansion interface and keyboard (cotionly referred to as the 
'pig tail' or 'twisted pair' aodification). "Late iodel* Radio 
Shack expansion interfaces (serial I greater than 035000 for 
aodel 26-1140 or serial I greater than 008000 for iodel s 26-1141 
and 26-1142) do not require the DIN plug iodification. 

The DIN plug cable »odification required for the early iodel 
expansion interface corrects design problets. Sote Radio Shack 
stores iay be reluctant to perfom the work, however, unless 
you're having intenittent problem. This teans that it's 
iaportant you be insistant. HAVE THE MODIFICATION ADDED BEFORE 
INSTALLING THE SPEEDUP BOARD. Once you've installed the board, 
Radio Shack nay not provide the upgrade. If your Radio Shack 
store is not aware of the DIN cable iodification, refer thei to 
Radio Shack service bulletin no. 1131-R. 

CHECK OFF EACH STEP UHEN C0HPLETED 

1. Turn the coiputer upside-down on to a padded surface and 
resove the six screws securing the cover. Holding the case 
together, turn the coiputer right side up. 

2. Carefully reiove the top cover. If your coiputer has 
its red colored power-on light (LED) iounted to the cover, 
resove the LED as follows. 

a. Pull the plastic retaining ring off the underside 
of the LED (you iay have to use needle-nose pliers). 

b. Push down on the top of the LED to pop it out of 
the case. Tape the LED to the keyboard to keep it out 
of the way for the reaainder of the installation. 

3. Refer to the photograph provided while perforaing the 
following steps. There iay be slight differences between 
the traces shown in the photo and your board, but there is 
no need for concern. The locations to be soldered are the 
sate for all versions of the Hodel I. »hen we use the ters 
■keyboard" we are referring to the plastic or uetal fra§e 
that holds the individual keys together. It is cospletely 
visible when the top coiputer cover is removed. "Keyboard 
unit" refers to the basic cosputer of which the keyboard is 
a part. 



careful not to unnecessarily stress the short ribbon cable 
connecting the keyboard to the logic board (the logic board 
is the large board underneath the keyboard). 

SOLDERING HINTS; Use the solder provided with the speed-up unit 
and a 15 to 25 watt soldering iron with a aell tinned tip. 
Before taking each connection, cut the wire to its proper length 
(leave a little slack as shown in the photo), strip back 
approxitately 1/16" of insulation, pre-tin the wire (place solder 
on the wire), and then cut off the end to leave about 1/32* of 
wire exposed. Don't leave any bare wire enposed that can later 
short against a nearby connection or trace. Place a very stall 
bead of solder on the point to be connected and let it cool. Hold 
the wire to the point to be connected with one hand and with the 
other hand place the iron to the connection until the solder 
flows stQQthly together. It should not take iore than two or 
three seconds to coiplete each connection. Leaving the soldering 
iron on longer could daiage the coiputer. The coipleted 
connections should look like the rest of the TRS-80's connections 
- siooth and shiny. Use a daip sponge to clean off the soldering 
iron tip before taking each connection. This will prevent solder 
froi falling froi the tip into the cosputer and it will aake for 
better solder connections. 



IC PIN NUHBERIN6; The following is an exasple of how 
integrated circuit (IC) pins are nunbered. The saie nusber 
pattern applies to all ICs, regardless of the total nuiber 
of pins. Notice that the pins are counted counterclockwise 
when viewed froa the coiponent side of the board and 
clockwise when viewed froi the solder side. 
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If you had our original speed-up board and cut the trace leading 
fro® Z69 pin 5, that trace dust be restored and the wire jusper 
reioved between Z69 pins 12 and 13. The easiest way to restore 
the trace cut is to connect a 1" wire between Z69 pins 5 and 12. 

Use a single edge razor blade or X-Acto knife to take the trace 
cuts called for below. If there is ever a need to restore a 
trace cut, connect the points separated using a short piece of 
insulated wire. Do not try to restore a cut trace by bridging it 
with solder. 

Find point B F" on the upper iiddle part of the photo. The 
letter following the nusber "1700069" designates the type of 
logic board being used. 

5. FOR B B R LOGIC BOARDS ONLY - 

a. Cut the trace leaving Z74 pin 1 (pin I is directly 
above point T in the photo). This trace goes to the 
right and up and connects Z74 pin 1 to Z40 pin 21. 



4. Lift up and fold back the keyboard on to the table. Be 



b. Connect a wire between point "B" (Z40 pin 19) and 



the pin just above point a C (Z74 pin i). 

6. FOR T AND "E" LOBIC BOARDS ONLY - 

Cut the two traces and connect the two wires as shown 
below, 
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CUT TUftcE 



7. Connect a .1 uf capacitor (the blue capaci*'*- 
piastic packet with the nuaber 104 s* — erf)-""" 
points "K* and J L" on the 1— ; \0& -• photos 
points "K* and "L" »** aCL -&c@^ _.ued so we drew in 



the 
*en 



arrows to «■'- 



V^ 



joints involved. Point "K° 



tr " ^V^- -wfoprocesor interrupt line and "L* 

.—-"■""" .„ ground. 

8. Reaove the round white nylon spacers froa the posts 
holding the logic board in place. Bently lift the logic 
board out of the case and fold it over onto the keyboard. 
The component side of the logic board should now be visible. 
Take a 1,000 ohi resistor froa the plastic packet (it has 
colored bands brown-black-red-gold). Solder the resistor 
across (in parallel with) R61 on the logic board. R61 is 
near the edge of the board and just below Z69. 
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9. Look for a resistor labeled R68 just below and to the 
right of Rol on the logic board. If your keyboard has an 
R68, solder a 1,000 oha resistor across it as was done with 
R61 above. 

10. Fold the logic board back into the case, place the 
round white nylon spacers back on their posts, and then fold 
the keyboard back into place. Test the systea to insure it 
is still working properly at the noraal speed by running a 
few BASIC and ■achine language progress. If there are any 
probleis, double check your wiring. When you are sure the 
systea is functioning nonally, disconnect power froa the 
keyboard unit and fold the keyboard back on to the table. 

11. Soae keyboard units have a LEVEL II R0H board attached 
to the logic board with adhesive foaa pads and covering 
points 14 through 20 shown in the photo. This board aust be 
pulled out of the way to gain access to the points to be 
soldered. DO NOT UNPLUG THE RIBBON CABLE CONNECTED TO THE 
BOARD. There is enough slack in the cable to allow it to be 
pulled up and twisted out of the way. Pull up the pads froa 
where they attach to the logic board. A little rubber 
ceaent can be used to secure the board when the installation 
is coapleted, although it is satisfactory to just let the 



board lay in place. If the pads get badly torn, they should 
be replaced with soaething siailar and of approxiaately the 
sase thickness. Double sided adhesive pads are available 
through aost stationary, hardware, and Radio Shack stores. 
Stack the pads to obtain approxiaately 3/16" separation 
between boards to prevent anything froa shorting out. 

There say be a 1 1/4" X 1 1/2" board aounted on the logic board 
used to iaprove cassette loading. If it's going to interfere 
with the installation of the speed-up board, aove it out of the 
way and re-secure it with rubber ceaent. 

12. There is a rectangular piece of plastic with foaa pads 
attached that is included with the speed-up board. Secure 
this plastic insulator squarely to the bottoa of the 
speed-up board using aasking or "Scotch" tape. Do not 
reaove the paper backing froa the adhesive pads on the 
insulator. That will be done later when the speed-up board 
is peraanently aounted. Use tape to hold the speed-up unit 
in place on the logic board while perforaing the wiring 
steps below (refer to the photo for the aounting location). 

NOTE! NEVER OPERATE THE TRS-80 WITHOUT THE PLASTIC INSULATOR 
SQUARELY ATTACHED TO THE SPEEDUP BDARD. 

13. Cut the trace connecting point 15 to point 20. 

14. Cut the trace connecting point 14 to 16. 

15. Consider the wires coaing froa the speed-up board as 
being nuabered froa 1 to 20 counting left to right. Connect 
wire 1 to point 1, wire 2 to point 2, etc. Connect all wire 
as shown in the photo except wires 12, 13, 17, 18, and 19 
which will be dealt with shortly. The location of wire 6 
has been changed to Z52 pin 10. This new location has been 
larked on the photo with a black pen. 

The wires easily separate froa each other if you start a 
stall cut on the end of the cable and then carefully pull 
thea apart. If you have a problee identifying points in the 
photo, refer to the cross reference table on page 10. For a 
neat installation, fan out the cable as shown in the photo. 
Excessive wire length aay cause probleas, therefore, do not 
leave any aore slack than is necessary for a neat 
installation. Recount the wires before soldering each 
connection to avoid an error that could aake a real aess. 

16. Connect wires 17 and 19 as described below. 

a. Instead of connecting wire 19 to point 19 (Z56 pin 
11) as shown in the photo, connect wire 19 tD the pin 
directly below point 19 (to Z56 pin 10). 

b. Hires 17 and 18 should not be connected together as 
shown in the photo. Instead, connect wire 17 to point 
19. 

c. Hire 18 is not used. Tape up the end of wire 18 to 
prevent it froa shorting out in the keyboard unit. 



MOTE; THE HIRE SHDMN IN THE PHOTO CONNECTING POINTS 
a D H AND 10 IS HO L0H6E8 REQUIRED AND THE MIRE CONING 
FROH POINT a B a IS OHLV REQUIRED ON B B B LQBIC BOARDS. 

17. FOR UNITS HITH THE RES POHER-QN LISHT (LED) SOLDERED 
DIRECTLY TO THE KEYBOARD, DO THE FOLUMNBs 

a. Unsolder and reiove the LED. 



nuaber between i and 255 Mill change the TRS-80 to the high 
speed. 

If the LED is green on power-up, reverse Hires 12 I 13 to the LED 
to aake it red on power-up. 



CASSETTE OPERATION 



b. Solder the replacement LED in its place, 
not aatter which lead goes into which hole. 



It does 



c. Cut the two traces that connect to the LED on 
back side of the keyboard. 



the 



d. Connect wire 12 to one side of the new LED and 
connect wire 13 to the other side. Hake the 
connections on the back side of the keyboard while 
going easy on the heat. It does not tatter which wire 
goes to which lead of the LED. 

18. FOR UNITS THAT HAVE THE RED POHER-ON LED FASTENED TO 
THE KEYBOARD UNIT TOP COVER, cut off or unsolder the LED and 
its attaching wires. For® the leads of the replaeeient LED 
to the saie shape and length as the old LED. Solder wires 
12 & 13 to the new LED while going easy on the heat. It 
does not tatter which LED lead is connected to which wire. 

NOTE! LEDS ARE SUSEPTIBLE TO HEAT DAHABE ON INSTALLATION, 
THEREFORE, IF YOU NEED A REPLACEHENT, USE A RADIO SHACK LED, PART 
# 276-035, OR CONTACT US FOR A REPLACEMENT. 

19. The TRS-80 is now wired for double speed (3.5 ihz). 
Please recheck your connections. Resove any wire shavings 
or pieces of solder that aay have fallen into the TRS-80. 
Be sure the round white nylon spacers are still on their 
posts and then fold the keyboard back into place (be careful 
with the ribbon cable). If the LED has to be iounted to the 
cover with a retaining ring, just let it hang out of the 
coiputer for now. It will be taunted later when the 
keyboard unit is reasseibled. If you have a LEVEL II RON 
board (described in step 11), lay it back in place on the 
logic board. 

Apply power to the keyboard unit (do not hook up the expansion 
interface for this test). The TRS-80 should power-up to the 
noraal speed and the LED will be either r&i or green. Enter 
statement 0UT254,1 and hit ENTER. The LED should change color. 
Run the following test: 

10 FQRX=lT0450:NE)(T:PRINTY;Y=Y+h6GT0i0 

This test loop should be counting off half seconds. If you 
experience any probless at this point, go to the troubleshooting 
section. BREAK froi the prograa and enter 0UT254,0 . Run the 
test again to see the difference between fast and noraal 
operation. The test loop should now be counting off seconds. 
'QUT254,' followed by or any even nuaber between 1 and 255 will 
change the TRS-80 to norial speed. I 0UT254,' followed by any odd 



The TRS-80 must be at the norial speed to load a cassette prograa 
that was saved at the norial speed. The following wiring will 
force the TRS-80 to return to norial speed during the period of a 
CLQAD (or CSAVE) when the high speed has been selected. The 
TRS-80 aill then autoiatically resuae high speed operation when 
the cassette aotor shuts off. If you do not desire automatic 
slowdown with cassette, skip this section. 



L On the speed-up board, cut the wire juiper 
below holes "B B and "C. 



directly 



2. Connect a wire between hole B C* on the speed-up board 
and point B J B (Z59 pin 10) on the logic board. 



EXPANSION INTERFACE REOIN6 



The Radio Shack expansion interface lust be sodified before it 
will work properly at the increased speed. If you are using an 
expansion interface aanufactured by a coipany other than Radio 
Shack, skip this section. If you are using a Hicro- Design 
expansion interface, notify us so we can send an iaportant wiring 
change. 

Reiove the itain circuit board froi the expansion interface 
as follows; 

a. Reiove the RS-232 board froi the top left hand 
coipartient, if installed. 

b. Reiove the six botto® screws securing the expansion 
interface case and open it up. 

c. Resove the three screws holding the printed circuit 
board in the case. 

FOR LATE MODEL RADIO SHACK EXPANSION INTERFACES 0NLY- 

The following rewiring is perforaed on the solder side 
(opposite the coaponent side) of the late aodel Radio Shack 
expansion interface board. 



BOLD LINES REPRESENT •-•»•- 
WIRES TO BE ADDED 



(refer to steps 
1-8 on next page) 
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i. Cut the trace leading fros Z32 pin 11. 

2. Cut the trace leading froa Z38 pin 8. 

3. Cut the trace leading froa Z38 pin 5. 

4. Cut the trace leading froi Z38 pin ii. 

5. Connect ail/4'" length of wire between Z37 pin i and 
Z32 pin 11. Be careful when counting pins on Z37 (pins 2, 3, 

5. 9, 11, and 13 are aissing). 

6. Connect a 1" length of wire between Z38 pins 3 and 5. 

7. Connect one end of a 1 1/4 8 length of wire to Z37 pin 
12. 

8. Locate Z38 pin 8. Follow the trace leading froi that 
pin and go past the cut aade in step 2 above. Stop at the 
end of the trace and connect the other end of the wire 
eating frot 237 pin 12. 

9. Set the 74LS04 IC fro® the plastic packet and bend up 
all pins 90 degrees except pins 7 and 14. The bent pins 
will then be pointing straight out frot the side of the IC. 

10. Bend together and solder pins 2 & 3 on the 74LS04. 

11. Bend together and solder pins 4 it 5^ on the 74LS04. 

12. Bend together and solder pins 9 I 10 on the 74LS04 

13. Bend together and solder pins 11 & 12 on the 74LS04. 

The following wiring is perfoned on the coiponent side of 
the expansion interface board. 

14. Hount the 74LS04 on top of Z43 in the expansion 
interface as follows. Place the 74 LS04on top of Z43 so pins 
7 and 14 of the 74LS04 are directly over pins 7 and 14 
respectively of Z43 (you will have to cut off the very tips 
of pins 7 and 14 on the 74LS04 to enable it to lay flat on 
top of Z43). Bolder pin 7 to pin 7 and pin 14 to pin 14. 
Hake sure the other pins on the 74LS04 are not touching the 
pins on the IC underneath. 

15. Connect a short piece of wire between pins 6 and 13 on 
the 74LS04. 

16. Connect a short piece of wire between pin 1 of the 
74LS04 and Z38 pin 11. 

17. Connect a short piece of wire between pin 8 of the 
74LS04 and the circular pad directly beside Z38 pin 14 (the 
pad is connected to a trace that goes to Z37 pin 1). 

18. Connect the brown ceraaic disk capacitor with the 
nuiber 221 staaped on it (provided in the plastic packet) 
between pins 7 and 13 of the 74LS04. 



If disk drives are not being used, go to the REASS5EHBLY 
section. Disk users proceed to the DISK OPERATION section 
below. 



FDR EARLY HOBEL RADIO SHACK EXPANSION INTERFACES KITH THE DIN 
PLUS HQDIFICATION- 

The following aust be perforaed on the solder side of the 
early aodel Radio Shack expansion interface board. 

1. There are two traces leaving Z43 pin 1. One of those 
traces was cut when the DIN plug sodification was perforaed. 
Cut the other trace leaving that pin. 

2. Connect the brown ceraaic disk capacitor with the nuaber 
221 staaped on it (enclosed in the plastic packet) between 
Z43 pins 1 and 8. 

3. Connect a wire between pin Z43 pin 1 and Z22 pin 11. 

If disk drives are not being used, go to the REASSEMBLY 
section. Disk users proceed to the following section. 



DISK OPERATION 

Hook up the systea with the expansion interface board out of its 
case. Test the systea thoroughly at the noraal speed using 
single density diskettes only. If everything functions noraally, 
proceed with the following wiring. This wiring will 
autoaatkally return the systea to noraal speed when the disk 
drive notor is running. 

Soae DOS on the larket support high speed operations. Such DOS 
can probably be used reliably if it slows down the TRS-80 by 
issuing an 0UT254,0 stateaent before reading or writing to the 
disk controller. You can tell if this is occuring by watching 
the keyboard LED to see if it flashs red during disk operation. 
If it does, skip this section. 

If the DOS has a high speed option but does not return the TRS-80 
to noraal speed during a disk read or write (that is, the LED 
stays green), then the following wiring should be accoaplished 
and the DOS high speed option not used. This is because th§ 
DOS will not provide the proper read and write pulses to the disk 
controller taking the systea susceptible to erratic operation. 

Please notes The photo does not accurately show the following 
connection to be aade to the speed-up board. Also, the large 
capacitor shown on the speedup board is no longer used. 

1. Reaove the plastic insulator taped to the underside of 
the speed-up board. 

2. Cut the wire juaper soldered across the blue capacitor 
to the iaaediate left of hole "B" on the speed-up board. 
The wire juaper is on the back side (solder side) of the 
speed-up board. It's the only wire juaper on the back side 



of the board and it's next to Z3 pin 8, 

3. Connect an 18" wire to hole a B e on the speed-up board. 

4. Solder a connector teninal supplied in the packet to 
the free end of the sirs md bend over the end tabs* Insert 
and lock the teninal into either of the white plastic 
connector housings* 

5. Tie a stress loop in the Mire and place it over the 
round plastic post nearest the rear edge connector on the 
logic board. Hang the connector out the rear connector 

port, 

6. OH THE EARLY HOSEL RADIO SHACK EXPANSION INTERFACE, 
connect a wire between 247 pin 1 to 124 pins 9 and 10. Also 
connect one end of a i2 B piece of wire to Z24 pin 8, 

OH THE LATE HODEL RADIO SHACK EXPANSION INTERFACE, connect a 
wire between Z41 pin 3 and Z38 pin 4. Also connect one end 
of a 12 B piece of wire to Z38 pin 10. 

FOR EXPANSION INTERFACES HAHUFACTURED BY A CQHPAHY OTHER 
THAN RADIO SHACK, connect a wire froi the disk drive HQTOR 
ON line in the expansion interface to the input of any 
unused non-inverting gate in the expansion interface. This 
is to isolate the HQTQR OM line froi the speed-up board. 
Connect one end of a 12" wire to the output of the 
non-inverting gate Hot sose expansion interfaces, the wire 
sill have to be tade slightly longer so it sill reach the 
wire and connector cosing froi hole a B BU on the speedup 
board). 

7. Solder the reiaining connector to the free end of the 
12" nire. Tie a stress loop in the sire and place the loop 
around one of the posts in the expansion interface. Plug 
the wire froa the expansion interface into the wire fro® the 
speed-up board. 

The systes will now operate properly at the high speed when using 
single density diskettes (double density diskettes require the 
wiring change below). Whenever the disk drive lotor starts 
running, the power-on light on the keyboard unit Mill change to 
red and the TRS-80 will go to nortal speed. When the aotor turns 
off, the TRS-80 will go back to the high speed. Check it out 
before proceeding. 

HQTEj Unplugging the wire between the keyboard unit and the 
expansion interface will force the TRS-80 to the nortal speed and 
can be used for that purpose in place of a switch. If you ever 
want to operate the keyboard at the high speed with the expansion 
interface turned off or disconnected, the wire leaving the 
keyboard will have to be grounded in the keyboard unit. MITHQUT 
A GROUND CONNECTION ON THIS HIRE, THE SPEEDUP BOARD HILL NEVER BE 
ABLE TO GO TO THE HI6H SPEED, EVEN IF A SWITCH HAS BEEN 
INSTALLED. 

8. The following wiring change is essential for proper 
double density operation and lay be perfoned to all 

systeis, 



a. Hove wire 8 on the logic board down one pin Cfroi 
Z73 pin 2 to Z73 pin 3). 

b. Cut the short trace leading froa Z73 pin I (Z73 pin 
1 is the pin directly above point 8). 

c. Connect a wire between Z73 pin 1 on the logic board 
and Z5 pin 8 on the speed-up board. 
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REASSEHBLY 



Permanently aotint the speed-up board by removing the paper 
backing froi the adhesive foai pads on the plastic insulator. If 
you have the type of keyboard that is supported by a ietal frsie, 
be sure the speed-up board is taunted just far enough back on the 
logic board to prevent the ietal fraae froi resting on top of the 
blue ribbon cable connector attached to the speed-up board. 
Don't iount the board any further back than necessary, otherwise 
the top cover will not fit properly. Bently press the board in 
place after thoroughly cleaning the iounting area and after 
cutting off all wire leads protruding through the logic board 
that could prevent the adhesive pads fro® saking good contact. 

Reasseible the TRS-80. 

IHPORTAMT! Test the systei continuously for a few weeks using a 
wide variety of software. Resolve all probleis and 
irregularities before proceeding with the optional wiring 
beginning on page 8. This could save you a lot of trouble later. 

THE SPEED-UP BOARD HAS A 90 DAY WARRANTY,, SHOULD IT FAIL 
BURINS THAT PERIOD, IT HILL BE REPAIRED OR REPLACED, AT OUR 
OPTION. 



If you plan to purchase ieiory before going to the triple speed, 
we recowend NEC brand 4116 chips rated at 150 nanoseconds. 
They're available through several tail order finis for less than 
$20 for 16k t Z80A microprocessors are going for under $8 and 
ZSOBs for under 120. 

Keybounce say be a problet when operating at the high speed with 
the older style keyboard. For disk systeis, changing the DOS 
keyboard scan rate will cure the problet. You will have to 
contact the company that produced the DOS to obtain information 
on what changes to §ake. 

For a liiited tUe, we will repair keyboard units having probleis 
at the double speed for $30 labor if the keyboard unit works 
properly at the norial speed; otherwise the labor charge is $50. 
Triple speed repairs are slightly sore. Call before sending 
units for repair. Me also do speed-up board installations, 
Thoroughly testing all systets while operating the* over a wide 
voltage and temperature range. 

ARCHBOLD ELECTRONICS 

10708 Segovia Way 

Rancho Cordova, California 95670 

(916) 635-5408 



TROUBLESHOOTING 



CHART 



Video screen blank and power-on 
LED not lit 



Flashing "HER SIZE" or scrolling 
video display on power-up. 

Soae or all of the keys on the 
keyboard do not function correctly. 



"Barbage* on video screen when 
powering up at noraal speed with 
interface disconnected. 



Erratic operation at the noraal 
speed. 



Video display slightly off center. 



TRS-80 will not switch to the 
high speed. 



Not showing interface aeaory 
when entering "PRINT HEH" 
while in LEVEL I/II BASIC 

Unable to load or run 
prograas froa disk, 
{also see below) 



(1) Line Cord unplugged, (2) keyboard unit power cord iiproperly connected, 
(3) 5 volt line shorted to ground in the keyboard unit. 



One or aore lines broken in the ribbon cable connecting the keyboard to the 
logic board (bypass the breaks using insulated stranded wire). 



Speedup board aiswired or defective. By-pass the speedup board by disconnecting 
wires 14, 15, 16, and 20. Tape up the ends of the wires to prevent thea froa 
shorting out in the keyboard unit. Restore the trace cuts between points 14 ft 
16 and between points 15 & 20. If the TRS-80 still powers up with garbage on the 
screen, the fault lies on the logic board. 



(i) bad solder connection. (2) speed-up board faulty {by-pass speed-up 
board as described in the section above for "garabage* on the screen. (3) 256 
U 74LS92) on the logic board has been heat daaaged. If Z5& is replaced, install 
the new IC using a low profile socket. 



Variable resistors R20 or R21 out of adjustaent. These resistors are visible 
under the right edge of the logic board when the top cover is reaoved. Adjust for a 
properly centered display. 

Holes "B" or "C B on the speed-up board are not at zero volts (approxiaately). There 
aust be volts on both of these holes before the TRS-80 will go to the high speed. 
Possible problea on disk systea - wire to the interface not connected or the 
interface not turned on 



Disk diognostic prograas show 
drives are running faster 
than noraal. 



Power-on LED does not turn red 
when the disk drive aotor turns on. 



TRS-80 inoperative or interaittent 
at the high speed. 



Video display juaps vertically. 



Interface wired incorrectly if the problea occurs at the noraal speed. 



it) Diskette has been electrically altered. (2) If the systea works properly 
at the noraal speed when the wire froa the speed-up board is disconnected froa 
the interface, the problea is a bad connection between hole *B" on the speed- 
up board and the interface. 



The speed-up board is causing the TRS-80 to run 32 slower than noraal. Perfora the 
wiring change called for in step 8 on page 5 to put the TRS-80 to precisely noraal 
speed. 



(1) Interface wired incorrectly teheck over the steps in the BISK OPERATION 
section). (2) A bad conection, usually at hole "B a on the speed-up board. 



See the high speed troubleshooting section on the next page. 



A very seal I percentage of users have reported this syaptoa while running at the high 
speed, lie have been unable to get our hands on one of those systeas to 
detersine what is occuring, however, the following is worth a try. Find Z66 
on the logic board. If it has a capacitor between pins 7 and 8, reaove it. Please 
let us know if this helps or if you still have the problea. 



HI6H SPEED TROUBLESHOOTING 



KEYBOARD UNIT 



Review the troubleshooting chart on the preceding page. If 
everything is OK at the norsal speed, but the keyboard locks up 
iaiediately after the high speed is selected (expansion interface 
disconnected), then enter and run the following test prograi at 
the noraal speed. 

10 FOR 1=28672 TO 28722 

20 READ X 

30 POKE I,X 

40 NEXT I 

50 POKE 16526,0 

60 POKE 16527,112 

70 X=4!SR(0> 

80 DATA 33,26,112,229,17,192,63,1,12,0,237,176 

90 DATA 16,254,13,32,251,225,62,61,173,111,211,254 

100 DATA 24,233,78,79,82,77,65,76,32,83,80,69,69,68 

110 DATA 0,32,72,73,71,72,32,32,83,80,69,69,68 

The keyboard LED should continually switch between re6 and green 
and the words "HIGHVLON" should alternately flash on the 
screen. If the prograa runs properly, your problems at the high 
speed could be caused by a slow Level 1/ I I ROB. Please contact 
us for a possible cure other than replacing the RON. If the 
prograi above crashed, do the following. 

1. On the logic board, connect a wire between 243 pin 2 and 
Z56 pin 14. 



■g*3?tn A 
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2, Hove wire 17 fros point 19 (Z56 pin 11) to Z56 pin 
(the pin directly above point 19). 



12 



The TRS-80 is now wired for a SOX speed increase (2.66 ihz). If 
the keyboard unit operates correctly at this speed, the speed-up 
board is working properly. Return to the 1002 increase by loving 
wire 17 back to point 19. The wire added between Z43 pin 2 and 
Z56 pin 14 §ay be left in place. 

If the keyboard unit did not work at the 50% increase, recheck 
the installation. It aay help to have soseone else look over the 
work. If no aistakes are found, restore the TRS-80 to norial 
operation by doing the following. 

1. Disconnect each of the wires coning fros the speed-up 
board fros where they attach to the logic board. 

2. Restore the two trace cuts on the lower right-hand side 
of the logic board. 



There is no need to reiove the other wiring changes sade to the 
logic board and to the interface. Return the speed-up board for 
testing. 

If the keyboard unit works at the SOX increase, but, not at the 
1002 increase, the problea is probably caused by one or lore of 
the RAH aeaory chips (Zi3 through 220). If you have an expansion 
interface with aeaory, interchange interface aeaory with the 
keyboard aeaory and try again. On rare occasions, the Z80 
m coprocessor (location Z40 on the logic board) will not haRdle 
the speed. The only way to eliainate the Z80 as a possible cause 
is to replace it with another Z80. A Z80 is rated to 2 ahz when 
operated over a wide teaperature range, but seldoa fails to 
perfora to 3.5 ahz at rooa teaperature. A Z80A is rated to 4 ahz 
and a ZB0B is rated to 6 ahz (a Z80A or Z80B will work in an 
unaodified TRS-80). 

This is a good tise to lent ion that all of the integrated 
circuits that plug into sockets on the TRS-80 are of a type that 
are subject to daaage froa relatively low voltages of 
electrostatic discharge. This Beans the following precautions 
aust be observed when unplugging those cosponents. Ensure that 
you are statically discharged iaaediately before touching the 
device by rubbing your hands on a conductive aaterial. Avoid 
touching the pins of the chip. Stay away froa carpets and other 
objects likely to hold a static charge. Don't transport a chip 
froa your work area without first wraping it in tin foil. 

Review the GENERAL troubleshooting section below. 



EXPANSION INTERFACE 

BEFORE TROUBLESHOOTING PR0BLEHS THAT OCCUR HHEN THE INTERFACE IS 
CONNECTED, REH8VE THE RS-232 BOARD, IF INSTALLED, AND UNPLUG ALL 
ACCESSORY EOUIPHENT FROM THE SYSTEH OTHER THAN DISK DRIVES OR 
CASSETTE RECORDER. 

Saae systeas will not run at the high speed when the buffered 
cable (a cable with a plastic box tidway down its length) is used 
with the early aodel Radio Shack expansion interface. Try using 
the unbuffered ribbon cable of the type supplied by Radio Shack 
with their late aodel interface. Do not replace the buffered 
cable unless the DIN plug cable aodification has been installed. 
CAUTION! The wire juaper (+5 volt line) Radio Shack added 
between Z42 pin 14 to the edge connector 32 in the interface aust 
be reaoved before using the unbuffered cable. 

If you have a late aodel Radio Shack expansion interface, but are 
not using a standard Radio Shack ribbon cable between keyboard 
and interface, consider the following. The cable should be 
shielded and no longer than approxiaately 10" (the saae applies 
to the cable used to connect peripherals to the bus extension 
edge connector on the interface). Long or unshielded cables 
introduce noise into the systea. A shielded ribbon cable will 
appear ribbed on one side and saooth on the other. 



GENERAL 



Intermittent probleas at the high speed §ay be caused by a slow 
sesory chip that sesory diognostic prograis can't locate. The 
following test, however, will often isolate the bad chip. 

Use a word processing prograi (Electic Pencil, Scriptsit, 
etc) to fill up sesory with an expression such as "No* is 
the tiae for all good ten to cose to the aid of their 
country. 1 Scroll through the text and then use a search 
eoftand to find any words that say have changed. If there 
are any changes, record what each letter or character should 
have been and what it changed to. Bive us the results and 
we will be able to help you find the chip at fault. If 
errors do not show up isiediately, let the TR5-80 sit for 12 
to 24 hours and then check the text again. 

Edge connectors are a constant source of pr obi ess. They should 
be cleaned as often as necessary using a TV tuner cleaner. If 
you are skilled at soldering, coating thes with silver solder is 
an excellent cure. Never use ordinary solder. 

The RS-232 connector in the expansion interface can cause fits at 
any operating speed if an RS-232 board is used. Several people 
reported being unable to run at double speed with the RS-232 
board until they soldered it to the interface. This procedure is 
a bit drastic and not recossended. Uhat usually occurs is the 
RS-232 board bows when the aounting screws are tightened, causing 
a poor connection in the siddle area of the connector. EBB te 
Associates has a siaple and effective solution to that probles. 
They call it the RS-232 BRACE FIX, catalog # 36-130, and it sells 
for 9.95 + $2 PIcH. It's two pieces of plastic with holes drilled 
in thes. All you do to install it is resove the sounting screws 
froa the RS-232 board and connector and bolt in the braces using 
the existing sounting holes. There is no cutting, soldering, or 
drilling. Their address is: EBB & Associates, 203 N. Wabash 
Ave, Chicago, IL 60601, or call 312-782-9750. 

In sose keyboard units it's possible to accidently knock power 
supply resistors R5 and R10 out of adjustsent. These resistors 
are on the rear of the logic board. To check the power supply 
adjustsent, use the procedure outlined in the Radio Shack TRS-80 
Ricrocosputing Technical Reference Handbook. Also, these 
resisors have been known to deteriorate with age and cause 
intersittent probleas. It's isportant to note that reducing the 
5 volt supply voltage on the logic board to 4.5 volts will often 
correct intersittent systes probleas experienced at the high 
speed. Conversely, increasing the 5 volt supply to 5.5 volts 
will often cause intersittent probleas to occur with greater 
regularity, saking it easier to track down the cause, When we 
sodify systeas, we test thes for reliability over the entire 4.5 
to 5.5 voltage range. When the testing is cospleted, the voltage 
is set to 5 volts. 

If you have trouble obtaining a stable video display at the high 
speed, refer to the last ites in the troubleshooting chart on 
page 6. 



IF YOU NEED HELP, ITS BEST TO CALL. BILL ARCHB0LD IS AVAILABLE 
TO BIVE TECHNICAL ASSISTANCE WEEKDAYS BETWEEN 6:30 AND 10 PH AND 
HOST WEEKENDS BETWEEN 1 TO 10 PH, CALIFORNIA TIHE. 



THE FOLLOWING WIRING CHANGES ARE OPTIONAL. 



HIGH SPEED POWER-UP as 



After getting used to the higher speeds, you say wish to power-up 
in the high speed sode by doing the following to the speed-up 
board. 

1. Cut the jusper wire going between holes "F* and B B B . 
Hake the cut at the point where the wire connects at hole 
*F". 

2. Cut the jusper wire going between holes "D* and °E\ 
Hake the cut at the point where the wire connects at hole 
"D". 

3. Connect the wire cosing fros hole "B" to hole "D". 

4. Connect the wire cosing foros hole 8 E" to hole "F B . 



D^p Q? 
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N0RHAL SPEED 
POWER-UP 



HIGH SPEED 
POWER-UP 



HANUAL SPEED CONTROL ■ 



Installing a switch will allow speed changes while a prograa is 
running. The switch also enables selection of 50% slower than 
norsal operation which say be helpful when listing or debugging 
prograas and in other applications. 

1. Purchase a double pole double throw (DPDT) switch with a 
neutral center or center off position. Wire the switch as 
shown in the diagraa below. 



TO "8" OH "C" CP SPEEOUC C3o««D 
<.SGtS TKKT) 



to "h" oh sre&oop soflRp 




2. Connect wire 13 froi the switch to hole U A B on the 
speed-up board. 

3. Connect Hire 12 froi the switch to hole 8 H B on the 
speed-up board. 

4. Connect wire ii as follows. 

a. If autoaatic slowdown is not being used or is being 
used with disk only, connect Mire II to hole tt C B on the 
speedup board and cut the wire juaper below holes "B* 
and B C H . 

b. If autoaatic slowdown is used with cassette only, 
connect wire #1 to hole 8 B a on the speedup board and 
cut the wire juaper across the underside of the blue 
capacitor to the left of hole B B B (see the DISK 
OPERATION section, step 2). 

c. If autoaatic slowdown is being used with disk and 
cassette, retove the wire connecting hole "C" on the 
speedup board to point "J" on the logic board. Connect 
wire #i to hole B C (the TRS-80 will no longer slowdown 
autoaatically during cassette operation. 

5. Cut the wire juaper just below the letter H A B on the 
speed-up board. 

b, Hang the switch out the back of the coaputer for 
testing. For the switch to work, the 0UT254,! stateaent 
aust be entered when the coaputer is first powered up or the 
speedup board aust be wired for high speed power-up (see the 
HIGH SPEED PQHER-UP section). After deteraining that the 
switch is functioning properly, drill a hole and aount the 
switch at soae convenient location on the cover. Hake sure 
the switch will not short against anything when the case is 
reasseabled. 

Hhen the switch is in the aiddle position, the TRS-80 sill 
operate SOX slower than noraai and the power-on LED will turn 
yellow. Flipping the switch one way will give high speed 
operation, the other way will give noraai operation. 

DO NOT RUN AT THE SOX REDUCED SPEED HHEN READIN6/HRITING TO DISK 
OR CASSETTE (ERRORS HILL RESULT). Also, if a wire has been run 
to the expansion interface, that wire aust be connected to the 
interface or grounded in the keyboard before the high speed can 
be selected. 



FASTER DISK OPERATION 

On 1 February 1982, we will have available a newly design Fast 
Disk Board for the expansion interface that eliainates the need 
to reaain at the noraai speed during the entire period the disk 
drives are running. The board works with all Disk Operating 
Systeis and can significantly speed-up disk operation. The cost 
of the unit is $24.95. It returns the TRS-80 to the noraai speed 
for ! second after the disk drives first coie on to insure the 
actors reach proper speed before a read or write operation. 



After one second, it returns the systes to the norial speed for 
.0001 seconds each tiae a read or write pulse is sent to the disk 
controller. If you have a switch installed, the Fast Disk Board 
also enables the disk systes to work properly when the SOX 
reduced speed has been selected. 



TRIPLE SPEED (5 HHZ) 



The following shows how the TRS-80 can be wired for speeds up to 
three tiaes faster than noraai. The requireaents are at least 
200 nanosecond aeaory and a Z80B iicroprocessor. 



1. Cut the trace that runs between 
pins 7 k 8 of Z72 (this trace is on 
the coaponent side of the logic board 
and connects Z72 pin 10 to Z70 pin 6), 

2. Cut the trace that leads froa Z72 
pin 2 (this trace is on the coaponent 
side of the logic board and connects 
Z72 pin 2 to Z70 pin 2). 
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3. Connect a wire froa Z72 pin 10 to Z69 pin 8. 

4. Connect a wire froi Z72 pin 2 to Z&9 pin 5. 

5. Add 220 picofarad ceraaic RF by-pass capacitors between 
ground and each of the 8 data lines in the logic board. Do 
this by soldering one end of each of the capacitors to tab 
19 on the edge connector that is directly below and to the 
right of Z76. Connect the other end of the capacitors to 
tabs 10, 11, 12, 13, 15, 16, 17, and 18 ( be sure to skip 
tab 14). Hhen we aake up the capacitor network, we bond the 
capacitors together into a single unit by covering it with 
epoxy. This lakes for a sturdy assembly and you don't have 
to worry about the capacitors bending, breaking, or shorting 
out on soaething. For $5.00 we will send a preasseabled and 
encapsulated capacitor network. 




h. Place the logic board in the case, install the nylon 
spacers, and fold the keyboard back into place. Run the 
coaputer to be sure it works properly at the noraai and high 
speed (the TRS-80 is still wired for 3.5 ahz operation; the 
changes thus far are only to iaprove aeaory tiaing). If all 
is well, perfora the following to the logic board. 

(a). Hove the wire at point "20" (Z56 pin 1) to the 
pin directly to its left (Z56 pin 14). If a wire had 
previously been connected between Z43 pin 2 and Z56 pin 
14 for running at the SOX increase, that wire lust be 
reaoved. 

(b). Connect a wire between point 15 and point 20 (Z56 



pin 1). There should now be two wires connected 
to point IS. 

k). Move Mire 17 froa point 19 (Z56 pin 11) to the 
pin directly above it ito 256 pin 12). 

7. The keyboard unit is now wired for 5.3 shz operation. 
If you are using a late todel Radio Shack expansion 
interface, reiove the brawn ceraaic disk capacitor that was 
added earlier across the 74LS04 in the interface (paragraph 
18 on page 4). If any problems ire experienced, take the 
following changes which will coapensate for exceptionally 
slow ROH or video teaory. 

a. Connect a wire between Z52 pin 13 and Z73 pin 2. 



256 on the logic board takes the 10 ihz signal in on pin 1 (point 
20) and divides it by 3 to give 3.5 ihz at 256 pin 11 (point 19). 
Z56 also divides the 10 ihz signal by 6 to give 1.77 ahz at Z56 
pin 8 (point 16). The 1.77 ihz and 3.5 ihz signals are sent to 
the speedup board through wires 16 and 17 respectively. One of 
the two signal is selected by the speedup board and sent to point 
14 on the logic board. Point 14 goes to a gate which connects to 
the 280 si coprocessor clock input. 

Hire 1 provides +5 volts to power the speedup unit. Mire 2 
provides a ground to the speedup board. Hire 3 provides +12 
volts and is used in conjunction with the +5 volts supply to 
power the LED. 



b. Cut the trace leaving Z73 pin 2 on the coiponent 
side of the logic board (this trace runs between pins 
13 and 14 of Z73 and connects Z73 pin 2 to Z40 pin 27). 



Hires 4, 
board. 



5, 7, and 11 provide software control of the speedup 



Hire 19 is grounded to Z56 pin 10. 



CROSS REFERENCE TABLE - Photo location verses scheaatic 
designation 



Point/Location 



Point/Location 



1 

2 

3 

4 

5 

6 

7 

3 

9 

10 

11 

12 

13 

14 

15 

16 

17 



(OUT) 



Z10 pin 16 (+5 volts) 

Zll pin 1 (ground) 

Z13 pin 8 (+12 volts) 

Trace goes to Z25 pin 9 

Z34 pin 8 (A0) 

Z52 pin 10 (power-on reset) 

Z54 pin 8 (FE) 

Z73 pin 2 (HI) 

Z69 pin 9 

Z69 pin 6 

Z68 pin 9 



(DO) 



18 

19 

20 

A 

B 

C 

D 

E 

F 

S 

H 

J 

K 

L 



Z56 
Z56 


pin 
pin 
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(3.5 ihz) 
10 ihz) 


Z40 
Z74 

Z72 
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Z70 
Z59 


pin 
pin 











to Z80 clock input 

10 ihz aaster clock output 

Z56 pin 8 (1.77 shz clock output) 

wire 17 (high speed clock input to speed-up board) 



THEORY OF 0PERATI0H 

The speedup board is basically an electronic switch that provides 
different clock rates to the Z80 ai coprocessor. The following 
discussion deals with double speed operation. 

A 10.6445 ihz clock signal goes into the speedup board on wire 
15. The 10 ahz signal is reshaped by the speedup board and then 
sent out wire 20 (reshaping does not take place at the noraal 
speed when the wiring required for double density disk operation 
has been perforaed). The reshaped signal at point 20 will appear 

In ha mnefanflu chi-fHnn uhpn \l\ PMPlf Oft afl OSCillOSCDDB. 



Hires 8, 9, and 10 are used to control the reshaping of the 10 
ahz signal before it leaves the speedup board through wire 15. 
These wires have no affect on the TRS-80 when running at the 
norsal speed if the wiring required for double density disk 
operation has been perforaed. 

Hire 6 resets the speedup board on power-up. It is loss for a 
brief instant after power is applied then goes to 5 volts and 
stays there. 

The wiring changes sade to the logic board and the expansion 
interface iaprove leaory tiaing and reduce the affects of noise 
on the systea. 

For triple speed operation, the 10 ihz output froa the speedup 
board is connected to 256 pin 14. Z56 divides the 10 ahz signal 
by 2 to give 5.3 at Z56 pin 12. 



An oscilloscope or logic probe should 
signals at the points shown in the photo. 



indicate the following 



Point 1 - *5 volts. 

Point 2 - ground. 

Point 3 - 412 volts. 

Points - +5 volts. 

Points 5, 7, 8, 9, 10, 11, 14, 15, 16, 17, and 20 should 

have a pulse train or square wave present. 
Point 6 - *5 volts 




CORRECTIONS to instructions dated November 18, 1981. 

Mark the affected paragraphs so you will know when to refer back 
to this sheet „ 

Page 1, Add to the paragraph beginning with "If you had our 
original speed-up hoard ...... ■* f The original speed-up board 

had. 4 IC chips mounted on it and was sold prior to October 
1980* 

Page 2. The following statement should immediately precede 
step 8, as The following steps apply to all keyboard units." 

Page 2 P step 11, add the following^ "The Radio Shack part 
number for adhesive foam pads is 64— 2344" » 

Page 4„ As a point of clarification, steps 1 through 18 
apply only to "late" model Radio Shack expansion interfaces- 
Page 4, step 18= As a matter of inf or station , the number 221 
stamped on the capacitor stands for 220 pf <Radio Shack part 
number 272-124) . 

Page 4^ section entitled "FOR EARLY MODEL RADIO SHACK 
EXPANSION INTERFACES WITH THE DIN PLUS MODIFICATION". Most 

early model interfaces do not require any modification to run 
reliably at the double Cor triple) speed- DO NOT PERFORM 
THESE STEPS UNLESS PROBLEMS ARE EXPERIENCED AT THE HIGHER 

SPEED,, 

Page 4, top right— hand column, step 2- As a matter of 

information , the number 221 stamped on the capacitor stands 
for 220 pf (Radio Shack part # 272-124)= 

Page 9 S step 5 under the TRIPLE SPEED C5 MHZ) section. Most 
keyboard units do not require this step to run reliably at 
the triple speed, DO NOT PERFORM THIS STEP UNLESS STEPS 7A 
AND 7B ON PAGE 10 HAVE BEEN PERFORMED AND PROBLEMS ARE STILL 
BEINS EXPERIENCED AT THE TRIPLE SPEED, 

Page iO« Add the following after step 7- "If you have a 
"early" model expansion interface and experience problems 
with interface memory at the triple speed 5 perform the early 
model expansion interface wiring described on page 4 if it 
has not already been accomplished. 



SUPPLEMENTAL INFORMATION 

The Z80B microprocessor and memory. chips required for the 

triple speed are available from the following company at good 
prices.. If you order memory chips,, be sure to specify NEC 
brand only with a speed of at least 200 ns. 

JDR Microdevices, Inc. 

1224 Bascoia Ave 

San Jose , CA 95128 

1-800-538-5000 

1 -800-662-6279 (California) 

I -408-995-5430 



consider* "the -fol lousing* l#ig»n the eiejyJbl® speed installation cr 4 :>':'"Ci.'r? 
Is p erf or filed 3 the TRS—SO Mill actual 1. y run 4% foeloM true cloubif* spsecS»: 
This mi 1 1 nest. bs fast enough to run S ss drives at. double/ density* 
Making the following changes to the installation procedure «*iil l pla.es 

SHcf connect it to one end erf s 1/4 «s«att 1 5 000 ohm resistor SKad-io 
Shack part # 27i-~132I) » C2) Corarsct the other end olF the resistor 'to 
Z69 pin' 14 (point 9 in the photo i dsirfc i f i ss Z69 pin 9, there-fore, 269 
pin 14 ¥ti. 1 1. be tap 5 pins), C3) Per -for fit steps i through 4 on page ' "¥ 
under the TRIPLE SPEED section,, The sys-tesi is now ' wired -for true 
double speed and &" drives should work properly at double density. 

J~f vqli 1 stiBr cfscicfiB to sirs -for triple speed QpsrSsticin^ bs s-Ltre to 



